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Every mission starts with a spark

Mission 
Architecture

Technology Engineering

Science

A mission 
concept

An invention

A question
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Mature Concept is Self-Consistent in All 6 
Dimensions of the Concept Maturity Level (CML)
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Concept Progression Through CMLs
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The A-Team
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A guided conversation with set objectives and proven methods

An early focal point for concept teams to build and mature ideas

A network of experts, leaders, and innovators 

A center for intellectual honesty and exploration
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A-Team Study Types
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Design Thinking and Visual Strategy

© 2017 California Institute of Technology. U.S. Government sponsorship 
acknowledged. 7



JPL Innovation Foundry



JPL Innovation Foundry

>>103 Team X Studies

• Backed by refined and 
validated, institutionally 
supported, integrated tools, 
models, and processes

• Staffed and backed by doing 
organizations

• Well-suited for all aspects of 
Pre-Phase A and Phase A 
design activities

Team X is a concurrent 
engineering team for rapid 

design and analysis of novel 
space mission concepts
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• Agile, collaborative design team built on 
Team X infrastructure
– Fast turnaround for CubeSat/Smallsat

mission concepts and studies 
– Quickly assess feasibility, trade space, point 

designs, ops concept
– Product can include 3-D printout è more of a 

design than a concept

Team Xc – Fast Formulation 
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• Two redundant 6U CubeSat spacecraft
• Launch: May 2018; Arrival: Dec. 2018
• Real-time relay of InSight EDL data

• UHF link: InSight lander  to MarCO
• X-band link: MarCO to Earth

Mars Cube One 
First Planetary CubeSat Mission

A Technology Demonstration of 
communications relay system 

for Mars missions’ critical 
events such as the 2018 InSight 

entry, descent, & landing.

Interplanetary Travel
Flyby Mars

UHF
Antenna

X-Band
Deployable
Antenna

UHF 
Transmission

X-Band 
Transmission
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JPL’s Innovation Foundry
jplfoundry.jpl.nasa.gov
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